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(54) METHOD AND APPARATUS FOR MEASUREMENT 
WITH IMAGE 

(57) Abstract 

PROBLEM TO BE SOLVED: To easily measure an image 
by extracting a photographic parameter of the image 
based on images including a known pattern and an object 
to be photographed from a plurality of view points. 

SOLUTION: A compound camera 1 has a left camera 1L. 
a right camera 1R, an optical axis direction-adjusting 
means 6, a ground line length-adjusting means 7, 
photoelectric converting means 8U SR. focal 
length-adjusting means 9L, 9R, a main control part 10 
and an image memory part 11. A measuring person 
photographs at a plurality of positions by the camera 1 , 
a flat object 2 having a known pattern and an object 3 
on the object 2 a three-dimensional shape of which is to 
be measured, whfle confirming images by a monitor 5. 
Photographic parameters (a position, a posture, a ground 
line length, a vergence angle, a focal position, etc., 
of the camera) are estimated based on the photographed 
data with the use of the method of least squares. 
Kar man's filter or the like. Accordingly, necessary 
parameters can be detected highly accurately directly 



COPYRIGHT: (C)1997.JPO 





-1- 



(19>H*B#!W (JP) (12) ^ H |f $g (A) <ll)4$gWBSi&R!## 

^W^- 170914 

(43)&WB ^«9^(1997)6^30B 

<51)Inta 4 »9Ji2^ FI ttW^fflBf 

GO IB 11/24 GO IB 11/24 K 



*»3R W**(0»13 OL (£16 H) 



(21)fflH#*f 


4$HW-330505 


(7DWKA 


000001007 










(22)mes 


^7^(1995)12^198 




3(DK«^:EaKm^ 3 TB30# 2 <§■ 






(72)SSW# 


Oft 








JitgC8*fflKT*^3TS30#2^ 














(72)56Wg 










jfcSC»*fflKT*L^3TB30#2# 














(72)5SH# 


ifilf «IJ! 








3C§Clfc*:BaerF*L^3TB30#2^ *V 














(74)ft3SA 













(54) BSDi©**] MMHK£8«mftMH!ISB 



(57) [mm 



(a) 



. ill T : i_Jh 





(2) 



709 14 



mm* i z t & ¥rmt*&wimwLm. 

««^«MBjafflB*» fe<0B«fcaS^ & *«/ <5 * - 9 ft 
ttttS-Ti. £ k ft*£®k-fi>W<£ttS!l;«£. 

aWWtO^t^fldiJcfiefc** £ k ft#f8k-Ti>ff 

ci«*«4 ] &wmm i M.wzma<n¥mtt*hw l 

*h\ttnb. mmwmmznm-hmw^ x- 
9*mm*&mw^*-9mm^®b. w>zwMvm 
=&7tjfflim®z mm*& ^jtfmmmmm^Wi. t . 

f^&^^fiW8ftf^-&K#i#«k. fcifW&ft 

[awi«5] srettftSfift-rsswR 
^K±.mfe<?>&*w&b*hwmw3m'&m.. a 

«3iiJ¥Kk a^&S Z k ft WSk-rstf dzfBMlin 
WRH-iSI£gg. 

[ nt^Ji 7 ] flneatic ^ - 9 imm^mcD&m. 
mm. jsosbbsl jRMtffgc7)^<kt-o^oc:k 
ft^mk-ri-if*^ i £EttamtfflHr&. 

< k t-o«ojg«*aa^^^*sk*^^s i k 

-oft*f SliBE* X & £ k fttH&kf 

[ n&g i o ] ftara^sv taunaws* 

x*mmwm&*Kft*&xttWcb . k^*b^ 
tc«iE-ri.a^^°7^-^ftft{U-r.i.tim^°7^-^» 

Jfi^Kk . K»?¥«:W«ftiB«'r«.B«ieii#Sk , 

-9%m?mb. ti£imm&mm*&Mi8iWr^&b 
frb%&zti:imb*?>wmtimm.. 

[ftl^JHll] mdmacr>^9->\fK^zm^^ 
®£1?*&mLC?>^9-yfrt>%&Zbt:<mLb*m 

*m i tzmt<7>wm\mi?m. 



iTbmxbTmz&mimfimmziiL. -xwmsm 
-^tmm<vnmzmiTtemffizM&im&<oJim 

a. 

imcn 1 3 ] wzm-wfmtmm? fcuw lt 

i k ft WSik^-Si»«fl4 £Eft«>afktK»gS. 

[000 1] 

mim^xmmi^aftmzi^MaMm<7>im>*7* 
-9. mz.if**7n$m. (as. Siis*. mm. m 

m^^-9 izm^xtyfa&E.&Kmtzstwfr'o&i 
™*&mmwYwmw<7)tiffittm< l zm*& t ot** . 

[0002] 

ftf^-f £:tri£k LTOTbM^i&Xxl^fffl 
1 9 8 7%-$mtf%\btlXt5 0 . £*UC*3<»* 

<7)£mftT-9<7>mtt<m < ek^is*) 

»JB*J J=tflg63Fi&OTMIT 5-30362 9-^ffi, 
#il¥6 - 2 0 8 6 1 0^$fi. « : lHffg)ifg^^i&* 
^D-II(Vol. J75-D-II. pp. 737-7 
4 8, 1 9 9 2) 2rk'l::|li!:*;£tf.T^&. 
[0003] £*lfettft«^)B«O*ftffll^T4BR<0» 
^ttv-'-^^Offl*tfi[gftS:tiJ-rst><?)-C\ 
J^ttT-^ ftSSBW"* ClkCiO^k^^^k tfOffl^f 
(aBftttSfhaO-tir-f (3^=<R7C^«ft*to J: ^ b*h %> 

nx'hh. £tz**yi,z%<D&mmiiim*>*rzi§m 
l . mm?- 9bwi&7-9bz mm* « *&w«B¥ 

6-24 1 7 3 l-9^WBI=BIK?S*).TO*. ^« 
#S^H^tE{4B:. j(f»ftMflBHHfc J: 0 
^^¥6 - 2 5 9 5 3 6^mi,Z§m^tlX\^. 
[00043 

U J: a b*&m®l LfrLZWblMffim 

m<odib. mm¥5 - 30362 9^m. #^¥6- 
20861 o^&m. fSffflmm^GMtiMD-u 

(Vol. J75-D-II, pp. 737-748, 1 
9 9 2) J±*^5<50{4MfcJ:I/gp^^ig<7)ffl»©Sft 

m&cr>m#.. mim±<omti%b'iz£$>~rftizjEmz$i 
*bhz.b immx'h o . 9m&<nfe<?mmm 

[0005] 4fcWBI! s F6-24 1731%^* 

Mjtmm. to£Tf&*%£ni(mfimz'j'#>i&nmzm 
jELxa<<&mtfb'yti. ^-5t*^7<^i. ^ft 
^t%tft>w*te*mm-hmzztihfix ?mGcr>^ 
7x-9*mm-hzbtfX'*%^b^offimtf$>h. 

[0006] ttzmmW-e - 2 5 9 5 3 6^^#T'(i- 
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mmmztm^? mmwtwfrX'Z&mm. 

[0008] 

fr^wmzm^mmm.om.w^x -9 tmrn-tz 

[0009] < 2 > {m.mi%&m^zm.%aw<?->z 

w$w<nm)mk<m.fr t><?>m& vzm& % mrn^y^ - 
? * aaj-ri. z t zmit-t hmmmmim. 
[ooio] ( 3 ) mzmnw?-yimw.ti :l 'j?%< 
t i>®ftmzm\%WM&±.iz&tEth z b ttm t -r 
* mis ( i ) izimcomumwim. 
[ooii] (a) {mm&tfm^z&mnftmzG-t 
zm-imftb'j?%< b i>$ffiMiz=xnmifr&m<?> 
mzM^Wb zmmM£.<mizt3^xn.t:tmftm®z 
\-yr?h\-h*mb. %m&wmmznm-hw&)^ 
*-?zmiirt-&mm^7*-?toiii*&b. m~m9 

b. w^&wmkmLZim-r&mttWcb , axtm 
m&ttmmm^^&bfrt 3 %&zb*¥fmb?& 

[0012] ( 5 > miMi^mi. W&WZfflML-th 

mm^®i?£immcDMm^&bfrh%&z b z&mb 

[ooi3] < 6 )■ meE.<!Kjcmtmm^ffl3., mm 
-W¥W±<Dm^.co^m^.b-t&mmmmmm.^ 
wl. &£vwmmmm3kiz&vhmdMizMi&wn=-&. 
itmm^^b fr^h z b zmib -ttmrn ( 4 ) 
izm&nmimmmm* 

[ooi4] (7) mztm^7*-?imm^&<7){iL 

zbzmib^himz ( i ) izimcomimmum. 
[0015] ( s ) mmm^mt. mmcoxm^&b 
b i>-r><r>^m^m.umsm^bfrh^ 
zbzmib-r&ffiB ( 5 ) izimvmmstmim. 
[ooi6] o) m&m*mm&Mim^&. * 

bh-^&tthmmxtyX'&zzbzimb-fm 
ib ( 5 ) izimcoMimwrnw. 
[0017] (io) m.mm^frm^zsm^'mi^ 



-r&m-imftbmfec7)&r.w¥ftb zmmmmmiz 
&^x*m&wm&zxtthtti*&b. mmw 
mmzttm^&m&'ux—rtte&^&b. msm& 
mmtmthmimm^b. msmwmmznmt 
h^x—?ztmthffl&>ux-nm*WLb. a 
£tmmzm:-f&wmm*^&bfrt>%z> z b ztm 
b-t&mmitwmm. 

[ooi8] (id m&mwf-yitM.wzm* 
zimztt&mico^f-yfr^&zbztmb'r 
&fne ( i ) izim^mimmtjm, 
[0019] (i2) Mia§«#f&<i. mm<7)]m*& 
co-*bm*bX'm%zm%M&mittL. -mm 
im-m^tmmnm§izi&Mmsffi-&i?imm(o 
mmzm^&zbZ'&mb-t&iiiiii o) iztmnmis. 

[0020] (i3) mm-WMmzzmmttwm 
lx%& z b ztmb-t&mm ( a ) \,zim,owmm 
sis. 

[0021] tcioTHUie^BWSr^-rS l><7)X'h 
[0022] 

tsmmA&mfr^commzm^^mm^mw^^^ - 
?Zte\X&hZb*m®Lb~t%>. ztiizxvtmfttm 

itriz. wmfre>m.m ! iz : m%'-<7*-i?zmmmzgtM 
*smb-thhcn>x°fo%><. 

[oo23] *&mizm&m2cr)micowmgtMJTm 
a. immmm^t,zmav>>*?-y*&--Wf#. w 
Mcomfczm-m^fob txr.^coW¥facom$sfflM.& 
rn.fr ^nmmzmrs* m&>^x -9 zm&^-h zb* 
w&b-tt. zttiz£*)m-imftbm-mi?ft. tm 
*mb<7)®sm&. isxvwim&fcomm^j-fzw 
moA-fr t> »nmzmw*im b-t&i> ox-h a . 
[0024] ^^mzmhm3<r>%m^mm^mnm 
a. mn<?>>*?-ytmm i 'j?%<bi>mftwzmii% 

W&W&zlfl£tZ>ZbZftW.b-?h. ZtHZXVTSlz 

ma'*?-ytti-&wzft£%mmM.L%<xi>mm 
s*7*-?£ismmzs\;'m&b-?&i>nx'hh. 
[0025] *&mizfa&mAcomicow®mwmw. 
a. &wmmmwzmicomsitt-t2>m--imft. 

i^=5r< b i>®ttmzE.<Z7m&fr*%lc?>m-m?fteb z 

mm&&wfc&\\x*mmwm&<r)\tt®.. w& 
wmmznmt&WiW^*-? ^mta^^mm^^ 

a. E.<X7c&ttm&nim&&. mm$&r^&frt>%& 
zbzmkb-i-z. ztiii*)w&<m. mmwcnm 
mw&tt%b'iz£')mt8i'^*-?z$citz-exi> 
Ajj2titimmfrhJU*-?m^ mzm&^&cog 
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[0026] *ta,m<,z&z,m 5<mvn<vwm\miw. 

it. A**H*««*ai:Sa«ft#a*»4>OB«^E* 
#at*>£>&4,ri:£9#f8i:^-4. ZtiizX *)ma'*9 

mtwmt tx'fr o z t *^igt &4 . 
[0027] ^mraic^&igeo^^a^itayga 

m-W¥W<ns:<^7tmm^m^s 4 z t sr#st 

&Lx&hhhmk<nu^ft*-mmzm^h z t 

[0028] *itimzi&&m7comi<DWimwjjm 
it. m®L>u*-? tmi&^fs&Qm . mm. maw. 

i±mzm^<n^wm&>ksii*femz'fT ozt 

4. 

[0029] «&|lCfliift80X^Mtttl«SI 

[0030] *\miz&&&9<7mft<7>mmmm 
it. am^R«wi»is^a. *5t«^Ai^# 

a. 4fct±J!WSBE«aW^a<0^r< fc t>— 4 
ttK#*7^;fc4£i£«ffi&i-t4. ZMz£<0&m% 

[0031] i ovz&mmmcwm. 

a. &mmm i ^i,zman%f&tti-&&-imft. 
mtens&mw t zmmtmmzti \ vcsuzwm 
a^wA^j^a. itamtimmizttm-t 4 - 

3dewB«E»#s, tm-w&ftn-ftjmmmizn 

frhtchztz&WLk-th. ztiizxosxmjmmtp 

[0032] *aiiitc^4m 1 1 nwmwimwtim 
it. nm^9-y^m^zm^h-<^ffmwii:^h 

mmt-^Miz^mAcoim^nbizb^x'^. 
[0033] *tuflitcfl(4ff 1 2ffttW0>mmimmm 



i^zjmwmm<mnizm^hztzmLt^&. z 
xmm bti^iz^m^ifx^ ztizx^x^t 

hm&>*y*-?*tz\tE&1tMtt?-?nWMZm\ 
■tZZttfX'Ztl. 

[0034] *tzmiz&&m 1 3 <r>ftw<mimmmw. 
a. m-m%ft±.izfti/£m : ?&w.m lt&4 z t ztm 

?—?c?m\i!,zmiz-mmmz'tT ?zt wx* tz. 

[0035] 

immm ar. wm*mkLx*w%<nmm*wm 

[0036] ( mm i > h i it^mmmnmmim 
xh*). liiimtJvxfohMm^m. 2itm\w 
t-ytt-t&^mimfo. 3it^mw^W2<n±.izw. 

a, 5imm** ?i *><»«ot-^« i2ii#tt 
7*-*£*#a-c*4. 

[0037] »M*ai«0i (b> tsrfidt:. a 
*wks*^71 l i^7i R . fc^yit. fci R 
<^3K«rtr[nipffiE#a6, s&g («itri t t i R cog 

l > 8r „ Mtimm&^mi . 9 R . ±*j«asi 

0, *U:tfA/D3a*«l8ifllifcB«IE1t*l IS:* 
-T4. Sfil#ai:L-C{i*^tc<J:4B«li0m. 
^rt'SrlijEL, M«S:S«^4^to«0#^:fL«iES<S 

[0038] S!l^#«1SiB*^7 1 Z&zft^X^mtf. 

TUB Lifirj^^fBSotafltC** 3 SriHgrf 4 . ^rfc . 

Wfiwas#a4 (its«^a ncwat lt t> ^ v 

[00393 12 (a) , ( b ) feit^ll3 ( c ) , 
(d) {i*HiSpi]TfflV^4¥S^ft2±c7)^^-^J 

fcSVf. 02 (a) ^N-^-VTJiim^Pi . P 2 . 

P 3 . «5V^M : 3:4feffiS-*-r4fe##H-y hv>? 

9-VX. J5fffi<0**«firciBR<0H'tfl*fci»IS*i 
■9">f X s ffiffr^-^ Xi0^4fgP3«^ h* y h LX 

o> m-*®±x'imtM8iztt&tf (ftWi*** 

1, <7)t-r4) , C:ix^RS<b-f^^ X, SHIS, -feffl=5ri:c0 

(b)tli(a) fcnttto&tt* H y h^V- 

>im&tfPimx*M xcDm^h^mnzm^co^m 

mxmH-t 4. d^^-^XtfO^CTi: LTS<l>a«*3iT 
if-f X«op^ 4 &ftm±.lzmp\ L X i> i ^ . 
[0 04 0] 03 (c ) •C(±m^f-yf-i:3cll«JS^ 
^-Th^FF^-yX. ZtLZtWvJyiiMm. 
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-<0<i«£ (X, , Yx , 0) . (X, 

Tm-ri>c?>b-rz>. 

[0042] 

[»1] 



ftj&WWWli:**. 03 (d) THS^fcl«r*€* 
SrW-TI. X^? o^ys'^-y2:Bf^^^JST-03 
(c) fcR«&tg?±£l^JL*k^T';f!>S. -eoflil. 

m^zmzh-Kjm^-vmm mum*, £n 

coo4i] ico x o izsm^-yt Lttiswcffi 
WMawr* sid ten* & feSr^rr -s. . mm* s 

pt^ffig^ (Xt . y l . 7.x. ) <nmmr\ m&Oi. iiit£ffig&tcfctt&£ 

jSU (x L . y L ) tt«>1htft-JB8iKk (u. v) « <x L , y L ) ± 

/t^-^tttob^ffitli* (X, • Yr , Zi ) Cfcl>Tfc|S|«CSj&*n 
S. fiifc&gij&P = (X. Y. Z) T d^icA^^^e^CL = (Xl . Y L . 
Z,, ) * m« tf*^5fltfi^C» = (X, , Y. . Z,)' ^CDffiB^ft 

Cl =Ri. P + Tl 
C. =R 0 (Ri. P + Tl ) +T. 

cccRl . t l « 

cos 0l 0 -3in 0 i/j f cusai. sinai. 0 
R L = 0 1 0 -sina L cusol 0 

sin 0l 0 cos0l J I 0 0 1 

T L - (Tk . Tif . Tk ) T 

ol. 0l, tl i&**?mmmmmm<izmzt&kmvni er 

ST. = (T5 » T? , T! ) T fcOjk T 0 =T» -Tl . «ft*t«U:ig8K 
(B= IT. I ) .' 

tc.i}*<5®£gk-e (Xl , Yl . Zl ) tc«)*^fi*y9<Wrv^K:taKS 



0) 



(1) 
(2) 

1 0 0 

0 costl sinTL 
0 -sinYL cosTl 
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RoT L +To| 



flLhfitBUi = (ui , v'. ) T , Ui = (uJ . v! ) T JiJUT<DA*>6*«)ai: 

W 1 - =M L (X. Y. Z* 1) T (4) 
W» =M B (X. Y. Z. 1) T (5) 
ddKW 1 - = (s L ui , s L vt . sj'. W" = (s.u.", a.v.'. s.]'. 



[0044] ±^{Ci -l»^E^#©«i*^N"7^-^<7) 

tftmitztiztiizhz. ^mmx-im ( 4 ) , 

l . £l . r L fca 0 . £„. r 0 £fflwc«&;\"7;< 

aifcv^. *ftmz&\^xi,&®&.>**7 
wmiiiMLttmizmfetz i>nx'it^\ 

[0045] H4li±jfc*B«!f*BWtW«!7n--* 

[0046] mm&coiVLmnmi-wwm (sn ji^>- 
&&ttzmsi'*fi->2*m^xm?(7Mmiimiz£ 

■S>3frj£( FHxtflEEEJournal of Robotics and Automati 
on, vol. RA-3.PP. 323-344,1987. gSclilEEE Proceedi 
ngs of International Conference on Pattern Recogni 
tion, 1990, pp. 246-253) &m^Xffi£?& (Zcom. 1S. 

G*x?<?)Mtmmi>-iithitxmiLxi>i^) . 



= Z X. « S II — Z HO 

gwmfe&r u 3 >- 2 k t h tm» 

[0047] H5ttHWR/<?*-*w*wiH (H4<os 

2 ) C0:7n-£^frf . iiT-{4Bt*P>'^-^2fc!fi3fls3 

t *jg®u * ( 4 ) , ( 5 ) izm^m^zMm. WL 
\i*)v-?>7 * >is?%b'£m^xmm^?x-? 

mw£fczmmzmi.immmiziSL#>2>%t') mm-m 

[0048] toWmzXm (S2-0) i:LT# 

*^7i L , i, iz&mzixiz&&wem<r>%&mm 

mmmmizm^xmm^ mmn<omm. ttn±x- 
syrzftixwt&L. n±mtMimnt txim* 

[0049] mz. B«+*»feJWn/^- >B«MW*fc 

«^*b®mi«co^i)3!{^ ( s 2 - i ) o . 

MX'l±mWcr>ti>t>t,zBtfn/*?-ymbLXm2 (a) jc 
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-f£> ^-^-ySrffidtOt-rS. (S2-l)ti<I<0 
UBSi UTttWKitfD^fcRKeU^rv^. WH'*9 

-ycr>WM<ryw&. &«w9-y^m (;:t«K7 

#3 DMSfcJHrS i><9£vSJfi LT?t 3 £ t *T 

mmzmnt. mm^m^mt/m-tum^ti^xhx 

[00 50] MSX-f-yT (S2-2) JJBBH^-l' 
flUrcaCKK (Xi , Yi. Zi ) {iM^SrilO. n 

[0051] Mtc^^SMT'Ji**^ ?a«SZ|M>8tt 

tymimmnMm^x- 

l\ (S2-1) ^^WA^oimtclfd^C 
[0 0 52] WR^^-^KIMBS (S2-4) 

[ o o 5 3 ] 06 . ii 7 i±*mmm<7itmy * -v * b 
ow^-t. m6it^-y9mz&^xmfcfhmmr : - 

9<m.W?X-9. &£VttmrhW®rr-9<?>TY 

izniB-r & ttmm^-stfmtzm* a* ft 



•r&.m. w&T : -9\m®ttmx'ffl&i,x t <t ^. 

HUTt>±^. H4(C5rT«»xf"yr (SI ) i 
( S 2 ) fciBfc: Ltz <0 , sStliKSlLT t>^9feM 

[0054] 08«Z»5cJ^Ktf«l«ra (EI4C7)S 3 ) 
O^a-Sr^-r. ( S 3 - 0 ) {ileitis 1 1 *^<0ffi 

*iti UHSrcfc* . iKfc* ( S 2 ) b m t»«*fr"W> 

not*.* 7 1 wftfls 3 «^&iB«<?5*rjE^asiffl^* 

fcMfyi (S3-1) , ( S 2 ) X-&t>tltlWLm^ 

yx-9izm^<&j&<?>mffi.tim (maa^^ymm 
nztumm) mm&m <s3-2> w. (s 

3-1). (S3-2) tt»fi«0*3£*fflv»TJ:v^ 
*JgN0rcii ( S 3 - 1 ) lc*>^T»JE^fifflJKt>* 

[0 0 55] fSJM&OHi: LTtt, (S3-l)t'/D 

•y ^^-fij^^oT^p&Bmro -y ^lawHPM^-x-e 

mzm-j^ximzti. im^mmtm^t-mco 
oizWi&ztitemizavmmtmmmk lx 
mzimfenimx'&tiiziihim^vi'frz 
<o$mizKi txfetz m%.cr>m&m (mmx.-y^izw* 

z^zbdzmnux^h. $.tzmimbLxi±. ztit> 
izm t> -rmm.cr>mmm' *?*-9 ^ust t ± \ \ 
[0056] *mmmx'ii&Mm{mx"&btimm* 
cr>mjw*9->2frt>m%.<r>yjm (mnns^m^-m 

303P^Z^7C^S:f#l». sg(c:a5^««r-^, *3 
itXWJE-T Sr ffiiZLtz X o *£? 

•y vx-m^wm-n. (mm iztm-th < s 3- 

3) . fit. *HBBt'«iee#S («ft) aWHftm: 

[00 57] SgtiH^TC^K^^ (04COS4) 
£07D-J:it. Z^TC^yt^-^MS ( S4 ) <i»=5rl» 

-^Sr ( S 3 ) "C»ffiLfc«»jftttfrLrWlt*fc:ll 

KWtoKW&ztdzwmm&b-i-h ) ±.<n®ma£v 
m^^mtwmx'hh^hmimm^x'^Tzm^r 

-9*WHa^hVk. ^f^tt^tL<7)^r-9izMLX^ 

iotcmmmm (s4-i ) z'no. 

[0058] 
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P = R L (i)-i (Ci 
WllKOlW*iUR(d^&EI«ffaL S^ffiS 

mum. (S4-2) tu, *fc£«*fc*»»*w-*iB 

(S3) "C*»fcffi«Ktc»^V^TjW?-*-4. flJ*-<* 

(x, y. z) mmm^m&<om : Ht^xx'm : ¥-itL 

MMLT (S4-2) fcitlHU *H:3*t41ir<0«K 
fucRRjes it* t tfrmft v ^ fc (i v > 3 £ ft ft v * 

cot-f*. feLhcoiolcLTtt^^it^^x-^Jir 
[00 59] 0tf-^^5PI (04 OS 5 ) 

r- * iee#s 1 2 ^H&Tcjemx- * *wwb u 

[0060] ^BtWCttTWJdMEOifcSrtica SrS 
V 3 cr)JgB$-#tf ^-Ojff^H?^^ 

Sr«HJT#ftVV0T, «3eHr«ft«liBT ( S 3 ) * TV 



-T L (i)) (6) 

Lxwanf—yjjzmvt: ( s* > annate ( s 

3) <£X'C0%!m$:ftiXi>£\\ Z0)®£lZte ( S4 ) 

(S4-1 ) fcfr-sfcft. m5:&£tf)W5©!aJi£?TVK 
36r£jltiR-fittf ffico^kLTti^Sft 1 )^ 

* «t a ft0«x-^ k* o L<oea-^i?-frS:si^i»±fe 

(S4-1 ) ^^-^Sr^Tkiv*. 

[00613 (*S£W2) hi o\±mm2<?m®i>^ 

*-?1«ilii%m?)7V-mX'fo& . #Xx-7 7*<iHiflB* 
[0062] 3(s^ii^-C'{4a«^S^#fKO*^ 

ijawisatwi kn tmrnx-bz. z^x-itmnzm 

fti#Bk i + 1#B (tfctti +k#B ; k*l ) <F> 

wmrnxza ft srffi-^ t«®A-7 ^ - ? <nmm. 

[0063] 
[S3] 
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ta. w (s.ui . s,v; . Si)', Hi luy-^^-y-cs, =z. > 
z, w i #n«>«a»{4ST-©*p«9^«!^fflzffigfife^-r. ft. s»^s»cftj 

^>?< tarn* * ttmvd&av^* -fammtztuziirK w&>--aK 



[0064] (mmM3 ) 0 1 1 J4*WtW3Tttffl-t 

coo65]®n^(a) \m&&±.tz$m?MWi'* 
?->tfm®.ztix\^$r&*. ( b ) te&mmteo 

iziwm±.izma^9->zw&i\-r& z t iz* o , *» 
mmwcowLW<r)tt*^t^\,zm&>^ 

[00661 ( sgstou ) m 1 2 Mrtsatm -c^ffl-r 

* s . i ? & ( ¥ ) wmGLkemw *9 - 

yzm^&zbizj; nmmm 3 x K>mz&wmx'v>m.i& 

[0067] ^mtmx^ism^9-yimsi^3 tm-r 
&mi,ziF&L%^zttfm£L\,->. t.rzgm.<n$mkm 

[0068]^J:3(: LX±&LtzmMmX'li*iJ<- 

X'%^*®ft3<vimit&c?>mi. mtTWfrbX'*^ 
t-9 tmznz zttfTzz.. vtixttftLtimmm 



[0069] 01 3^2)s||Sfi^iJ50±=5r3t!i 

^y^-^mtaum ( 04 cos 2 > usaim fcMK£ 

fro**, =%7G»«W)«lfflf:«t^J4lf*jr, 
& (S6) . 

[0070] -f-osigt. sBa^*— ytmmwit<f>» 
tgjgLfcfflja&EfcffiflMas. 5£^Jt«$«i ( s 7 ) 

£?T»r\ S*rr&*\ ttzliS.hi&^SM^^ 

-9 ( £ i Tttttm^gfcOftBfc itf^r-? ) *ft 
«flH8i:LT1M-*«**E1i#«l 2 LT 

(S8) . T-fXTl^^tc^L^^fflr-^tcani 
-f & ( S 5 ) . 

[0071 ] mUi . —-%<r>i)* vfrh<F>2 DW££:R 

f'yHf^rw'f (hbbt^xtw ) a 
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[oo72] *mmm 5 x-iztitnx a %tm^&<o& 

[0 0 7 3] (HSfcfl"J6) 01 4{i3(s5IMWl6c7)miSll 

■efcs . ii i A^nm&ms o\mmikmfrhm 
t ± ^ (±~ ^Tcw^m^ - ymmnrnm-x v > . 

LTf# £>ft£ & ¥JB±<9»IMMrl«»> - > * 
« ; B&^gl 9 9 0 ) lei Dfcfc^&H&TC^Kfc 

fftg&z&TcTEmr - * * ft & £ 1 **C # s . 

[0074] #iiiMfrefctf*fc:, tw^-vfrtto*: 

±±fr%&tt?-9*WmikT-9b LXAtUXW 

xh&fcLxmvt'f-fi : £itim-t&z.b&*imb%&. 
zmmwmi l z£<o£ML. ztizm^x^r-xstmim 
feth^bizxr) -mmz^mmtt.?- 9 *m#rr& z 

bifiX-^h. 

[ 0 0 7 5 ] ft, — ?co&ft¥g-m»m{2Hlc J: 
;*?->m£B2i\%^Z\ b tfMZ ht%^z\Xtm<r>®. 

*ffia {;E Fffi#T'£> S^tiS: < mw&ttX'hixtt X 
[0076] (HS60II7 ) *^ffiM7T-{±, t mfc3<r>B 

^.immnz^ubmiX'hh^. zzizmfen^-h 
i.izmfS.ztitz&m'V'-yzmnf. ma&ttb* 
mmffitbzmwmi.zw.&xmkL. wmmxttfa 

[0077] flH»tdait*iT»»»R*»*«^li, 



[0078] *mmm i \z xtm . -»m x^jt^e^i' 

frftfcTfc H<5C7C^«ttai £ fSffi^ff a £ k a*?# & . 
[0079] (Hifi«8) *mmM8lZi5^X^m*(r) 

mm&^mmmn-'-fib mn b x-m% & mzMtm. 
mzm^it^mmiimm^jRmzm^h * a ten* 

Ufc. 

[0080] uxommtmrnm i ^isi <iw 
x a iz-tz zbizx Q&mwmtwatif-yt * 

m tWflztiLtbXSt®. Lti%r£l l ZFrJ}m3!*?lfXW& Z 
b lz£ ->X± l&Wt£fUX-9 £tzl±=<X7mVl ; f- 

tcomgLinm-thzbtf&wz. «, *$mmom 
ffl&>^x-9ib&wmtmm2bmmzti:&. 

[0081 3 

M%&m.mfrt>cmmzm~3$wi&cDim'-<7* —9 z 
^m^ttmm^^^am^iz. mm^w^ 

-m*' UX-9 *M(I*KjH«™ k =3: & . 

[0082] *mmi,z&$>m2commz£titf. imm 
m^Hzmmow-y&m-imte. mrncomz* 
mzimwb Lx-^cow&tknm%tM&&mfrt>com 

mzm-JZ Wt®^7* -9 SrttJii^ £ b *W®Lb-tt 

zbizx*) m- , fmfob'm- j fm&. tm^&b com. 

[0083] *ftm<,zffihm3<r>ftmz£tu£. man 
>*9-y\i.mkw$-tc< b t &#mtzm\%w&ft±.iz 
m?f&zbiz£*). ^zmQ>*9-ytt'tz>WfW 
zwmm l^t < t i>tmj*7*-9*:mmmzwYW*j 
ffib Ltz. m^z{mmmi i wmco^9--ym^m±.iiZ 
ip&thzbizj:*), jm>u*-9m&!m<r>mz. 
mmvMm&xtzx 0 mmnco^'&.b ft&mttf 
m&ztiti. &tz*Fffi±.t l z$>& m^izit^x mn> ^9- 
ybM¥b*nwzmm:%&mmz^iz<mih£ 

[0084] *#,m< l z&&&4 comuzxtitf. amm 
<&tfmHzmacommtt-?z>Wi-imft. 'J?%<bi> 
mftmz=vmm&tf*m<r>&zMtmwb zmmtm. 
mzti^x Mfzimtemm<,zM&T?& m&j *?*-9* 
mmt. fr^m-W¥&<v=vttBttfmzt&iiiiLxii 

%b'lz£ >0im^y*-9Z$HkZ-<tXijAJlZtitzm 

m*t>^7*-9m&. ftizmi&^&cogm. &wcom 
fezismmizinozbtfX'Z. f£m*mmm%i£$.ft 
mmiti&tf-siffib%z>. 

[0085] *&mz&&&5<7)&,mz£tn3:, a^* 
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ft, Emtmm m<mft&wmb txn izbitt 

[0086] *ftmiz&h&6<7>%mz ±ti\f. nacTc 

•t&mmim%£ikteL. mmmm&iz&v&m-im 
&coE.d$cMV&teft-f?>zbiz£>o, m-ti&frzm 

nsmmzM-s-th z b ifi^mb^h . 
[oo87] *ftmz&&&7<mmz±titf. mm^ 

®lZ'iTOZbtfX£&. 

[0088I *ftmiz&hm8<rmm xmt . 

«3Em#g*^=5rS ■£ o Izmm-h Z b IzJ: O^&TtB 

tt?-?<?>&ftm<m%xK<nffig&V(-* ! £'Z.izmwt 
hzbtfxzh. 

[oo89] 9 comuzxtitt. mm^ 

jmm.3m&®<D>j?%< bi>~-o*G-?&im**7b 
-?&zbiz£ <omm%m®g;ttx'ma^?->bm!?# 
t$rsmtr, mtehmmmx^bK&^&Ttmtk* 
mnmzmsi-h z b im&b^h . 
[0090] *ftmt,z&&m i ocomiiz una . &w 
mmmHzmartm&ttzm-w&ft. jm<m 
-fmwb *wm&&mz*>^x%fzimvmi8iZ\ 

w&wmmzttm-thm&^?*-?*toftL 
x. mzM&fcn-wttmmbztiizitim-t&i&W'* 

m&7 : -?<7)Z-$:m^Xfio Zb-b**imb%h. 

[0091] *ftm.izm&m 1 1 crmmzxtuz. & 
Of *9 - > £ m Hzm% & - <X7t^mm £ irr & m^> 
/nf-yt-r&ztizzo. wm^g-mzmuncQft 

Sfc^S z b tfX't? . &fem^i%1#!$.%:WM'Us< 

-9& xif^wmstammtmt&b . 
[0092] ^ftmizm&w, 1 2<vmiiz£tii£. urn 
ss^-jt w%b x'm%zffl&ummztth 
x o izm& l , -utimi^-w^wm^mm.zmn 
t±imm-w?tomm<?mmzm* ^hzbizx*) **am 
mm b mu *9 - > b z m t *g»cjR*>T mmt^m 

■&t,zfrUtfK*?lfXi?Z> Z b l,z£~>X±t&MWS7* 

-9t tzii^.wm^-9 com^zmi-t & z t w? 



[0093] *mmz{%z,& 1 3 coftmz ztuf , m- 
w&totizzmmT&mi lx% zztiz**). mm* 
5x-9&x.v. h^tc^kx- 9 ^mta & mzmmm 

[0094 3 
[0ffl<9f3m=5:f»HB3 

[01] ( a ) MgtJtffl 1 O«j£0, ( b ) tig®* 
©tf>fifj£0-C-$>S. 

[H2 3 ms&mxm^mi^9-y^m^-mm 
mxht. 

[03 3 «*«^jflV^*BBai/'«^->'«>«*3jrrta* 
0T&&. 

[043 mmm^w.'^mcny a-mxh h . 

[05 3 S«^'7^-^tttiiJO.aO7n-0t-S>S. 
[06 3 ■mx-^fcttJC^a^^-^cOlEli 

[073 m%rf-9bn^thm^'^^-9cnim. 

[08 3 H^7c^«^-^ttaiMa7D-0T'S)i.. 
[093 ewHBtt^- 9 Wi-smw yu-mx-h a . 
[0103 mmm2cmmj-<7J<-9mft^myci- 

0T*S. 

[0113 3 T'fflv ^BBTOBttOBBJI/ V - > 

mmfr*7*-9fa\&mmwm*7&i®mxb 

[012 3 WtW4(=tJV^-C <¥> iWB^BBJl'^- 

[0133 iBt«5'tr«»w-^tfflv^TWft*a 
m7v—mx$>&. 

[0143 SaSW6-C«l»SbK*SSr«v^^<0^ 

*T-j±&ftm$mx'%z>. 
[0153 *^7j^s*<oiKH30r$>s. 
[^^uiBj] 
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